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United States Patent Office 3,004,392 
Patiented Oct. 7, 1961 

3,06?,392 
SUBMARNE PEPE LINE TERENCER 

AND METHOD 
William D. Symmank, Houston, Tex, assignor to Teilep 

sen Construction Co., Houston, Tex., a corporation of 
Texas 

Filed Apr. 8, 1959, Ser. No. 805,063 
16 Caimas. (C. 62-72,4} 

The present invention relates to apparatus for and 
method of excavating a trench beneath a pipeline at 
the bottom of a body of water, and, more particularly, 
relates to such apparatus and method in which a rotary 
cutting device excavates a trench directly beneath the 
pipe. 
The inevitable crossing of rivers, lakes, ship channels 

and even extensions out into the ocean by pipe lines has 
resulted in the practice of laying the pipe on the floor 
of such bodies of water to provide the necessary pro 
tection from surface vessels. It has been found desirable, 
especially to combat such conditions as oxidation and 
the attack by marine life on pipe coatings, to more 
effectively protect the pipe and its coating by providing 
a trench in the floor in which to completely bury the 
ppe. 

in general, the trenching operations at the present time 
'utilize a high pressure jet apparatus or a plow ditching 

These apparatus have been successful to a 
certain extent in loose formations or soft formations, but 
they are not entirely satisfactory for providing deep 
trenches or trenching through relatively compact forma 
tions. Furthermore, the excavated materials from these 
methods are not effectively removed from the trench so 
as to prevent them from settling back or falling back into 
the trench before the pipe has been positioned into the 
trench. It is to overcome these disadvantages that the 
present invention is directed. 

It is an object of this invention to provide an im 
proved apparatus and method for cutting a trench, re 
(moving the excavated cuttings from the trench, and 
cleaning the excavated trench of cuttings for laying pipe 
lines at the bottom of bodies of water. 
A further object of the present invention is the pro 

vision of a submarine pipe line trencher provided with 
rotary mechanical cutters which effectively cut into com 
pact formations beneath a pipe line. 
Yet a further object of the present invention is the 

provision of an improved apparatus for excavating a 
trench beneath a pipe line and removing the excavated 
material out of the trench to a point where it will not 
settle or fall back into the trench. , , , 
A still further object of the present invention is the 

provision of a submarine pipe line trencher provided 
with a pincer action so that the trencher may be posi 
tioned about or released from the pipe line at any time. 
A still further object of the present invention is the 

provision of a submarine pipe line trencher which is 
capable of digging relatively deep trenches and dis 
poses of the trench cuttings by suction. 
A still further object of the present invention is the 

provision of an improved submarine pipe line trencher 
having rotary mechanical cutters and is capable of dig 
ging deeply into a formation and is capable of digging 
its way up and out of a caved-in trench. 
Yet a further object of the present invention is the 

provision of an improved submarine pipe line trencher 
having rotary mechanical cutters and having high pres 
sure jets which assist the mechanical cutters in cutting 
the trench, cleaning the trench and keeping the mechani 
cal cutters clean. 
Yet a further object of the present invention is the 

provision of a submarine pipe line trencher which is mov 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

80 

65 

70 

2 
able along the pipe line, will not damage the pipe coat 
ing, and easily follows the pipe line contour while effec 
tively digging a trench for the pipe line. 

Yet a further object of this invention is the provision 
of a method of excavating a pipe line trench by moving 
a rotary cutter along and beneath a pipe line, and Suck 
ing the excavated material from the trench. 

Yet a further object of the present invention is the 
provision of an improved method of excavating a sub 
marine pipe line trench by moving a plurality of rotary 
cutters along and beneath a pipe line, removing the cut 
tings from the trench by suction and jetting the trench 
and the cutters so as to clean both. 
A still further object of this invention is the provi 

sion of an improved submarine pipe line trencher in 
which the cutting or digging elements are actuated hy 
draulically, as weil as other parts thereof, so that hy 
draulic force from above the surface of the body of 
water is applied to the various elements of the trencher 
at the bottom of the body of water to actuate them. 

Other and further objects, features and advantages 
will be apparent from the following description of pres 
ently preferred embodiments of the invention, given 
for the purpose of disclosure, and taken in conjunction 
with the accompanying drawings, where like character 
references designate like parts throughout the several 
views and where, 
FIGURE 1 is an elevational view illustrating an ap 

paratus according to the invention in operation utiliz 
ing a mobile barge containing all of the necessary con 
trols, . . . 

FIGURE 2 is an elevational view illustrating an ap 
paratus according to the invention in operation utilizing 
a surface barge and tug arrangement to pull the 
trencher. 
FIGURE 3 is a plan view of the mobile barge of 

FIGURE 1 and its controls for operating the trencher, 
FIGURE 4 is an elevational view, partly in section, 

of an operational barge containing the controls for the 
pipe line trencher of the present invention, 
FIGURE 5 is an end view diagrammatically illus 

trating a trencher and buoyancy structure of the inven 
tion for excavating shallow trenches, 
FIGURE 6 is an end view diagrammatically illustrat 

ing a modification showing a buoyancy structure for ex 
cavating deep trenches, ·· 
FIGURE 7 is an end view similar to that of FIG 

URE 5 illustrating a modification for excavating trenches 
in shallow water, 
FIGURE 8 is a schematic diagram of a presently 

preferred hydraulic power system and controls of the 
present invention, 
FIGURE 9 is a plan view illustrating a submarine 

pipe line trencher according to the invention, 
FIGURE 10 is a side view, with parts broken away, 

taken along the line 0-0 of FIGURE 9. 
FIGURE 11 is a view, partly in section, taken along 

the line 1-11 of FIGURE 9, 
FIGURE 12 is a fragmentary view taken along the 

line 12-12 of FIGURE 9 illustrating the connections 
between the pincer arms and the Superstructure, 
FIGURE 13 is a side sectional view illustrating details 

of a presently-preferred trench widening cutter shaft 
assembly, 
FIGURE 14 is a side sectional view illustrating de 

tails of a presently-preferred rotary trench cutter shaft 
assembly, 
FIGURE 15 is a view taken along the lines 5-15 

of FIGURE 14, 
FIGURE 16 is a cross-sectional view illustrating de 

tails of a presently-preferred hydraulic motor, 
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FIGURE 17 is a view taken along the line 17-17 of 
FIGURE 16, 
FIGURE 18 is a perspective front view illustrating a 

pipe line trencher according to the present invention and 
FIGURE 19 is a schematic view of a cutter drive 

assembly. 
Referring now to the drawings, and particularly to 

FIGURES 1 and 2, the reference numeral 10 generally 
designates the submarine pipe line trencher of the present 
invention and includes the trencher 12 which rides along 
the pipe line 13 and is stabilized and supported by the 
buoyancy members it, and includes the flexible control 
hoses 14, 46 and 144 which extend upwardly to a con 
trol surface vessel which may be of the winch-barge type 
16 (FIGURE 1) or of the barge 17 and tug 18 type 
(FIGURE 2). As will be explained more in detail later, 
the barge 16 or tug 18 pull the trencher 12 along the 
pipe 3. 
The trencher 12 which is moved along the pipe line 

13 is the component which actually excavates the trench 
15 beneath the pipe line A3 and is best seen in FIGURES 
9, 10, 11, 12 and 18. Referring now to FIGURE 18, 
the trencher 12 includes a horizontal support or cross 
member 20 and a pair of guide arms or pincer arms 22 
and 23, each of which is pivotally connected at one end 
to an end of superstructure 20 by means of pivots or 
shafts 24 and 25, respectively, so that the trencher 12 
may be placed about the pipe 13, not shown in this view. 
Hydraulic cylinders 28 and 29 (FIGURES 9, 12 and 18), 
are provided to swing the pincer arms 22 and 23 out 
wardly and inwardly and are pivotally connected between 
cross members of the superstructure 20 by the pivot type 
connections generally indicated as 30 and 31 (FIGURE 
12), respectively. Slidable piston rods 28' and 29' in 
the cylinders 28 and 29, respectively, are connected to 

- one of the pincer arms 22 and 23 by the pivot connec 
tions 32 and 33, respectively. Thus the cylinders 28 
and 29. are pivotally connected to cross members of the 
Super structure 20 by the pivot connections 30 and 31 
and the piston rods 28' and 29' are pivotally connected 
to the pincer-type arms 22 and 23 to prevent binding of 
the pistons, not shown, in the cylinders 28 and 29 dur 
ing their stroke. 
28 and 29 are actuated first in one direction and then in 
the other by the control means which will be herein 
after described, the relative movement between the pis 
tons and piston rods 28' and 29' and the cylinders 28 
and 29, respectively, swing the pincer arms 22 and 23, 

Thus, as the pistons in the cylinders 
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respectively, to and away from each other thus opening 
and closing them so that the trencher may be positioned 
about and locked about the pipe line 13 or removed 
therefrom. While the hydraulic means are particularly 
advantageous to open and close the pincer arms 22 and 
23, other means may be employed for this purpose. 

Roller pairs 32 are provided on the upper body or 
cross-member 20 and roller pairs 33, 34, 35 and 36 are 
provided on the pincer arms 22 and 23, preferably near 
the extremities of the arms 22 and 23. These rollers 
guide and Support the trencher 12 as it is moved along 
pipe line 13. Thus, the trencher 12 easily follows and 
rolls along the contour of the pipe line 13. Preferably, 
these rollers are provided with a rubber or similar ex 
terior So that they will not damage the coating on the 
pipeline 13. 
The trencher 12 is provided with rotary mechanical 

cutters 38a, 38b, 38c and 38d which preferably are at 
tached to each side of the free end of each pincer arm 
22 and 23. The shape of these cutters is best seen in 
FIGURE 18 and it is noted that the cutters have general 
ly arcuate blades 38 which tend to dig down into the 
bottom of the trench and to throw the cuttings back. 
A smaller rotary cutter head 39a, 39b, 39c. and 39d is 
provided at the forward or outer end portion of each of 
the cutters 38a, 38b, 38c and 38d, respectively, to cut an 
initial or smaller trench which is greatly enlarged by the 
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4 
blades 38'. Of course, other shapes and types of cutters 
may be used than the types here illustrated depending 
upon the subterranean formations and conditions en 
countered. It is noted, however, that the rotary cutters 
38a, 38b, 38c and 38d and heads 39a, 39b, 39c. and 39d 
provide a positive mechanical means of cutting the for 
mation and are much more effective in more compact 
soil structure where other types of cutting apparatus are 
not satisfactory. It is also noted that the trench cutters 
38a, 38b, 38c and 38d and heads 39a, 39b, 39c and 39d 
are provided on both sides of the trencher 12 and dig a 
trench in either direction beneath the pipe 13 depending 
on which way the trencher 12 is towed. 

Located behind each rotary trench cutter 38a, 38b, 38c 
and 38d as best seen in FIGURES 9 and 10, is a cutting 
collector housing 40a, 40b, 40c and 40d, respectively, 
into which the cuttings from the trench 15 are collected 
for removal from the trench. A suction line connector 
42a, 42b, 42c and 42d is provided on each of the dredge 
Suction collectors 40a, 40b, 40c and 40d, respectively, 
for attachment to a suction line which will be more fully 
described hereinafter so that the excavated material is 
completely removed and discharged away from the trench 
15 and is thereby prevented from falling back into the 
trench or settling out into the trench behind the trencher 
12 before the pipe 13, which is usually suspended some 
distance behind the trencher 12, has had a chance to 
settle into the ditch 15. 
As best seen in FIGURES 9, 10 and 18, what might 

be termed trench widening cutters 44a, 44b, 44c and 44d 
are connected to the pincer arms 22 and 23 above and 
outside the ditch cutters 38a, 38b, 38c and 38d. The 
cutters 44a, 44b, 44c and 44d serve to widen the sides of 
the trench above the ditch cutters 38a, 38b, 38c and 38d 
thereby permitting the pipe 3 to be more easily laid in 
the trench 15 and preventing the trencher 12 from becom 
ing stuck or bound in the trench 15. The cutters 44a, 
44b, 44c and 44d are here shown as being rotary blade 
type cutters and may be of various shapes and designs 
depending upon the soil formation and conditions en 
countered. 
As best seen in FIGURES 10, 11 and 18, hydraulic 

motors 46a, 46b, 46c and 46d are provided on the arms 
22 and 23, respectively to rotate and operate the ditch 
or trench cutters 38a, 38b, 38c and 38d and the trench 
widening cutters 44a, 44b, 44c and 44d. These fluid 
or hydraulic motors are highly advantageous, although, if 
desired, other type motors may be used, for example, 
electric motors suitably enclosed to prevent water from 
getting into the motors. 
A typical drive arrangement between the motors and 

the cutters, here shown with reference to the drive ar 
rangement for the arm 22, may best be seen by referring 
to FIGURES 10, 11 and 19. As shown, the drive train 
from the hydraulic motors 46a and 46b to the cutter shaft 
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assemblies is made up of chains and sprockets. The 
Sprockets 48a and 48b are connected to the shafts 49a 
and 49b of the hydraulic motors 46a and 46b, respec 
tively. The drive speed is reduced to the sprockets 52a 
and 52b through the drive chains 50a and 50b, respec 
tively, from the drive sprockets 48a and 48b, respectively. 
Thus the common shaft 55 of the trench widening cut 
ters 44a and 44b which is connected to sprockets 52a 
and 52b is rotated. The drive to the trench cutters 38a 
and 38b is taken off the trench widening cutter shaft 
55 by means of another chain reduction from the 
sprockets 54a and 54b, respectively, through the chains 
56a and 56b, respectively and to the sprockets 58a and 
58b, respectively, which are connected to the trench cutter 
shafts 60 and 60b, respectively. This arrangement is 
advantageous as it is simple, provides the desired gear 
reduction for greater torque and accommodates the move 
ment of the pincer arms 22 and 23 when placing the 
trencher 10 about the pipe line 13 or removing it there 
from. Of course, various other types of cutter drives 
may be provided, if desired. 
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As best seen in FIGURE 19, the drive train of arm 
22 is rotated in the direction indicated so that the cut 
ters 44a and 38a are rotated in a counterclockwise direc 
tion and the cutters 44b and 38b are rotated in a clock 
wise direction. The drive assembly for the cutters 44c 
and 44d and 38c and 38d which are located on arm 23 
is the same as the drive assembly shown for the arm 22 
with the exception that the cutters are rotated in the 
opposite direction to the corresponding cutters on arm 
22. Since the cutters facing the unexcavated material 
are rotating in opposite directions the crawling action or 
torsional movement about the axis of the pipe line is 
minimized. . - 

The arm members 22 and 23 advantageously form à 
protective housing around the cutter drive mechanisms 
and protect them from any interference from debris or 
cuttings or the like. Preferably, the inside of the arm 
members 22 and 23 are filled with lubricating oil and are 
sealed watertight thereby causing all the drive sprockets 
and chains which are enclosed therein to operate in oil. 
Asbest seen in FIGURES 11 and 12, a high pressure 

manifold jet line 62a and 62b is located on the inside 
of each pincer arm 22 and 23, respectively, and extends 
to a position near each dredge cutter 38a, 38b, 38c and 38d. 
As shown in FIGURE 11, the jet nozzles 63a and 63b 
are connected to jet manifold 62a and jet nozzles 63c 
and 63d are connected to the jet manifold 62b. Water 
under high pressure is jetted through the nozzles 63a, 
63b, 63c and 63d by means of a high pressure water 
pump which will be further described hereinafter. and 
which delivers water under pressure for jetting the loose 
formations thereby supplementing the cutting action of 
the dredge cutters 38a, 38b, 38c and 38d, and cleaning 
the trench 15 of loose cuttings as well as cleaning the 
trench cutters 38a, 38b, 38c and 33d. Other jetting ar 
rangements may be provided as desired depending par 
ticularly on the soil conditions encountered. For in 
stance, it may be especially desirable in loose formations 
to wash out in front of the pincer arms 22 and 23 where 
the pipe 3 sinks below grade due to the weight of the 
pipe behind the trencher. 

Referring now to FIGURES 5, 6, 7 and 10, various 
types of buoyancy members or pontoons may be provided 
to stabilize and support the pipe trencher 12 as it is 
moved along the pipe line 13. FIGURE 5 shows a pres 
ently-preferred buoyancy arrangement used in the ex 
cavation of a shallow trench utilizing two buoyancy 
members 64 and 66 which are suitably interconnected 
and suitably connected to the superstructure 12 of the 
pipe line trencher. These buoyancy members 64 and 66 
tend to stabilize the trencher 12 when it is in operation 
and to prevent it from crawling around the pipe and thus 
maintain the trencher 12 in a vertical position. The 
buoyancy members also support the trencher 2 and thus 
prevent the entire weight of the trenching machine 12 
from being supported on the pipe 3 by the guide roll 
ers 32 thereby damaging the pipe coating. 
FIGURE 6 illustrates a buoyancy arrangement which 

is particularly advantageous in drilling deep trenches 
and is provided with a single buoyancy member 68 which 
is suitably connected to the trencher 12 and is of a size 
and is so positioned so that it can enter into the trench 
15 and thus will not catch upon the banks of the trench 
and prevent the trencher E2 from ditching down in a 
deep trench, 
FIGURE 7 illustrates a buoyancy arrangement for 

excavating a trench in shallow water. The structure may 
be provided with buoyance members 70 and 72 suitably 
interconnected at their tops and to the trencher 15 so 
that the chambers 79 and 72 are vertically positioned 
as near as possible to the trencher 12 without interfer 
ing with its work and thereby provide sufficient buoy 
ancy even in shallow waters. Of course, other types of 
buoyancy or mechanical arrangements may be used to 
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6 
or a track type carrier, particularly when the trencher 
is used in a marsh or swampy location. 

Referring now to FIGURE 14, the details of a repre 
sentative trench cutter shaft assembly may be seen. 
This cutter shaft assembly is representative for all the 
trench cutters 38a, 38b, 38c and 38d, and is here shown 
as the trench cutter 38a connected in the pincer arm 22 
by connection to the side wall 74. A steel plate 76 is 
suitably connected to the side 74 by the bolts 77 and 
supports the dredge cutter shaft housing 78 which is in 
the form of a tube. The cutter shaft 60a is rotatably 
mounted on the dredge cutter shaft housing 78 which 
is in the form of a tube. The cutter shaft 60a is rotat 
ably mounted on the interior of the shaft housing 78 by 
means of suitable bearings at each end such as the roller 
bearings 80, which are sealed by the bronze bushings 
81 and 82, the neoprene ring 83, and a lock closure mem 
ber 85. A grease pipe connection 86 is provided to the 
interior of the shaft housing 78 for lubricating the roller 
bearings 80. The dredge cutter collector housing 4.0a is 
connected to the plate 76 and is connected to and dis 
posed coaxially about the shaft housing 78 by the plate 
88 and the bars 89. The cutter 38a at one end and the 
pulley 58a at the other end of the shaft 60a are secured 
to the shaft by means of a conventional keyway 92, 
washer 90 and threaded connector 91. 

Referring now to FIGURE 13, a typical trench widen 
ing cutter assembly may be seen, here shown as the cutter 
4.4a. The trench widening cutter housing 94 is secured to 
the side wall 74 of the pincer arm 22 by any suitable 
means such as the bolts 95. The cutter shaft 55 extends 
through the housing 94 and rotates on a roller bearing 
96 which is sealed on each side by the bronze bushings 
97 and 98, the neoprene rings 100, a closure lock 10, 
and the steel ring 102. The cutter 44a is secured to the 
shaft 55 by means of a conventional key 106, washer 194 
and lock connector 105. The pulleys 52a and 54a are 
secured to the shaft 55 by means of a conventional key 
way 107. - 
Of course, if desired, any suitable arrangement may be 

utilized to rotatably mount the cutters 38a, 38b, 38c and 
38d and 44a, 44b, 44c and 44d in the pincer arms 22 and 
23 so that rotation is imparted from the drive arrangement 
previously described. 

Referring now to FIGURES 16 and 17, the details of 
construction of the hydraulic motors 46a, 46b, 46c and 
46d may be seen, here shown as the motor 46a. The 
drive shaft 110 is driven by three fluid rotor assemblies 
11, 112 and 113. The hydraulic fluid enters through 
the inlets 115, rotates the rotor assemblies 19, 12 and 
13, and returns through the outlets 116. No further 

detail thereof is deemed necessary as other types of 
motors may be used and a hydraulic motor of the type 
illustrated is manufactured by the SICAM Company of 
Lyon, France and has been found to be satisfactory. 
The prime movers of the submerged trenching mecha 

nism 12 and its controls are located on surface vessels 
and include a portion of the hydraulic system, a dredge 
suction pump, a jet pressure pump, and a towing mecha 
nism. Referring now to FIGURE 8, a schematic view of 
the hydraulic system is shown. The hydraulic system 
actuates the hydraulic motors 46a, 46b, 46c and 46d and 
actuates the hydraulic positioning cylinders 28 and 29 
which control the position of the pincer or guide arms 
22 and 23, respectively. The hydraulic system, in gen 
eral, preferably consists of two independent power trans 
mission systems 118 and 129 having one common oil or 
hydraulic liquid reservoir 20 and one common return 
line 121. Each of the power systems includes an internal 
combustion engine with variable governor control to 
regulate the output r.p.m. driving a fixed displacement 
pump. The engine 21 drives the pump 122 in the trans 
mission system 118 and the engine 124 drives the pump 
125 in the transmission system 119. The transmission 

maintain the trencher in an upright position such as skids 75 system 118 provides the power and controls for the hy 



3,004,392 
7 

draulic motors 46a and 46b and for the double acting 
arm positioning cylinders 28 and 29. The transmission 
system 119 provides the power and control for activating 
the hydraulic motors 46c and 46d. Thus the hydraulic 
system controls the movement of the pincer arms 22 and 
23 and of all the rotary cutters. Four-way, three-posi 
tion, open center control valves 126, 128 and 130 are 
provided in the transmission systems. Static pressure 
check valves 136a, 136b, 136c and 136d are provided to 
each motor inlet port of the hydraulic motors, 46a, 46b, 
46c and 46d, respectively, to protect the system from 
possible contamination in case of pressure line rupture. 
All of the hydraulic motor return lines are manifolded 
into one common return line 121 direct to the reservoir 
120. It is noted that the arm positioning cylinders 28 
and 29 are actuated by the valve 128 separately from the 
motor controls so that the arms 22 and 23 may be opened 
or closed with or without the cutters being in operation. 
The pressure fluid from the prime movers and controls 
on the surface vessel are transmitted from the control 
valves to each of the hydraulic motors and cylinders by 
means of the flexible hoses 14. 
A physical layout of the hydraulic system may easily 

be seen on the typical barge-winch 16 as seen in FIG 
URES 3 and 4. There the engines 121 and 124 and 
their pumps 22 and 125, respectively, are suitably lo 
cated and interconnected with the trenching machine 12 
by means of the flexible hoses 14. v 
Also located on the barge 16 is the dredge suction 

pump and engine unit 138 which removes the excavated 
material from the pipe line trench by means of one com 
mon suction line 140 that is manifolded to the four suc 
tion outlets 42a, 42b, 42c and 42d which are in turn 
attached to the collector trap housings 40a, 40b, 40c and 
40d, respectively, behind each of the dredge cutters 38a, 
38b, 38c and 38d. Also located upon the vessel 16 is a 
jet engine pump unit 142 which provides the jet or high 
pressure water pump for jetting loose formations and 
cleaning the trench cutters and which delivers water 
under pressure through a high pressure flexible hose 144 
through the jet manifolds 62a and 62b and to the jet 
nozzles 63a, 63b, 63c and 63d (FIGURES 11 and 12). 

Thus, advantageously the actuation of the trencher is 
controlled hydraulically from the surface and provides 
effective drive means for the various elements of the 
trencher. 
The winches used for towing the trenching mechanism 

12 are motivated preferably by an internal combusion 
engine and have a uniform cable give and take system of 
towing the trencher 12 in either direction along the pipe 
line. One such apparatus for towing the trencher 12 is 
shown in FIGURES 1 and 3 by the use of the winch 
barge 16. Three-drum hoists 146 and 148 are provided 
for the anchor and handling winches. A two-drum hoist 
150 is provided for the propelling winch for moving the 
trencher 2 along the pipe line in either direction by 
means of the pulleys 151 and 152 on the vessel i6 and 
with the pulleys 153 and 154 which are secured to the 
pipe line 13. 
FIGURE 2 illustrates a barge-tug method of operation 

whereby the tug 18 is used to pull the control and power 
barge A7 along as well as to propel the trencher 12 along 
the pipe 13. 

Obviously, any desired means may be used to tow or 
move the trencher 10 along the pipe line 13. 

In use, the trenching machine 12 is carried to the de 
sired location by means of a suitable supporting struc 
ture 152 attached to the accompanying power and control 
barge 16 or 17 where the pipe 13 has been coated and 
positioned on the floor in conventional manner. The 
trenching machine 12 is lowered into position over the 
pipe line 13 by means of the winch 148 and the crane 
152. Suitable buoyancy chambers such as illustrated in 
FIGURES 5, 6 and 7 may be utilized by buoyancy con 
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8 
trols (not shown) depending upon the water depth and 
the depth of the trench to be dug so as to control the 
downward force and to stabilize the trenching mecha 
nism 12 in an upright operating position. After the 
trenching mechanism. 12 has been lowered into position 
over the pipe 13, the hydraulic cylinders 28 and 29 are 
operated to move the guide or pincer arms 22 and 23 
into the open position (FIGURE 18) and the trencher 
12 is lowered onto the pipe 13, and the hydraulic cylin 
ders28 and 29 are again actuated to close the pincer arms 
so that all the guide rollers 32, 33, 34, 35 and 36 ride on 
the pipe coating and guide and support the trencher 12 
along and about the pipe and protect the pipe coating 
(FIGURES 9, 11 and 10). 
The hydraulic motors 46a, 46b, 46c and 46d are then 

activated so that the trench cutters 38a, 38b, 38c and 38d 
and the side wall cutters 44a, 44b, 44c and 44d are actu-- 
ated. It may be necessary to start the trench cutters be 
fore the pincer arms 22 and 23 have been closed in order 
that the trencher 12 may dig its way into position so that 
the arms 22 and 23 can be in position to enclose and 
lock about the pipe 13. The trencher 12 is then moved 
along the pipe by any desirable means such as the winch 
150 on the barge 16 (FIGURE 1) or the tug boat 18 
(FIGURE 2) and the cutters excavate a trench along 
and under the pipe 13. The loose debris in the hole and 
the cuttings from the dredge cutters 38a, 38b, 38c and 
38d along with the cuttings from the cutters 44a, 44b, 
44c and 44d, which may fall to the bottom of the trench, 
are directed into or sucked into the collector housings 
40a, 40b, 40c and 40d and are removed from the trench 
15 through the suction line 140 by the dredge suction 
engine and pump unit 138 on the barge and are dis 
charged from the barge 16 by the discharge line 141 away 
from the trench 15. 

If desired, the high pressure water jets 63a, 63b, 63c 
and 63d (FIGURE 11) may be utilized by the operation 
of the jet engine pump unit 142 on the barge (FIGURE 
3) which sucks water into the suction line 143 and dis 
charges the water through the hose 144 to the trencher 
12. The high pressure jetting through the nozzles jets 
the loose formation, aids in cleaning the trench, and 
helps to keep the trench cutters 38a, 38b, 38c and 38d 
clean. 

After a cutting pass has been made along and under the 
pipe 13 digging a trench 15, the pipe 13 settles into this 
trench. If the trench is not sufficiently deep the trencher 
12 is towed or winched in the opposite direction and an 
other cutting pass is taken thereby deepening the trench. 
It is noted that the trencher 12 is identical on both sides 
and to make a cutting pass the direction of towing or 
winching is merely reversed. 

It is to be noted that the trencher 12 can advan 
tageously be attached to and released anywhere along 
the pipe line, not merely at one end, and can digits way 
down around and under a pipe line, and in the event of 
a cave-in, can dig its way up and out of the trench. 
Furthemore, the trencher 12 advantageously disposes of 
the excavated material away from the ditch so that the 
excavated material does not fall back in or settle back 
into the ditch before the pipe line 13 has had an op 
portunity, which depends upon its rigidity, to settle into 
the trench. The movement of the cuttings or excavated 
materials away from the trench is important, especially 
in the ditching of deep trenches. Also, the use of the 
mechanical cutters provides a trencher which will cut 
away the material in compact formations and has no 
depth limitations such as in conventional jetting methods. 
However, the jets may be used to complement the rotary 
mechanical cutters and aid in cutting and cleaning the 
hole and in cleaning the cutters. 

It is also noted that there is no rigid connection be 
tween the trencher 12 and the barge and therefore the 
present apparatus can be used advantageously in rougher 
waters than types of apparatus having rigid connections 



to the surface. It is also noted that the trencher 12 fol 
lows the pipe line contour readily and easily, does not 
damage the pipe coating, and prepares a trench accur 
ately with reference to the pipeline location. 

It is believed that the method of the invention is appar 
ent from the foregoing description of a presently pre 
ferred apparatus of the invention. The method, however, 
comprises the steps of moving a rotary mechanical cutter 
along and beneath a pipe line and removal of the ex 
cavated material from the trench by suction or by pres 
Sure jets. The method also comprehends moving a me 
chanical rotary cutter along and beneath a pipe line, 
removal of the excavated material from the trench by 
Suction, and cleansing of the rotary cutters by pressure 
jet cleansing. The method further comprehends the 
movement of the rotary cutters first in one direction and 
then in the other along the pipe line thereby providing 
the necessary trench depth. 
The present invention, therefore, is well suited to car 

ry out the objects and attain the ends and advantages 
mentioned as well as others inherent therein. While 
presently preferred embodiments of the invention are 
given for the purpose of disclosure, numerous changes 
in the details of construction, arrangement of parts and 
steps of the process may be made which will readily sug 
gest themselves to those skilled in the art which are en 
compassed within the spirit of the invention and the 
scope of the appended claims. 

... What is claimed is: 
1. A pipe line trencher for excavating a trench to 

hold pipe comprising a cross-member, two pincer arms, 
each of said pincer arms pivotally connected to the 
cross-member, means connected between the cross-mem 
ber and each pincer arm for moving said arms toward 
and away from each other thereby securing said trencher 
to the pipe when the trencher is placed about the pipe 
and the pincer arms closed on the pipe, roller means con 
nected to each of said pincer arms, at least one rotary 
cutter connected to each pincer arm, motor means oper 
atively connected to said cutters for rotating said cutters, 
and means for moving said trencher along the pipe. 

2. The trencher of claim 1 including suction means 
attached adjacent said rotary cutters for removing the cut 
tings of the cutters from the trench. 

3. The trencher of claim 1 including buoyancy means 
attached to said trencher for stabilizing and supporting 
the trencher, said buoyancy means having a width less 
than the width of the trench being excavated thereby 
preventing the buoyancy means from obstructing the 
excavation of a deep trench. 

4. The trencher of claim 1 including high pressure jet 
means attached to said pincer arm and arranged for dig 
ging and cleaning said trench and cutters. 

5. The trencher of claim 2 including high pressure jet 
means attached to said pincer arms for cutting and clean 
ing said trench. 

6. The trencher of claim 2 including buoyancy mem 
bers attached to said cross-member thereby stabilizing 
and supporting the cross-member. 

7. The trencher of claim 2 including high pressure 
jet means attached to said pincer arms for cutting and 
cleaning said trench and including buoyancy members 
attached to said cross-member for stabilizing and sup 
porting said trencher. 

8. The trencher of claim 4 including buoyancy mem 
bers attached to said cross-member thereby stabilizing 
and supporting said trencher. 

9. A pipe line trencher for excavating a trench be 
neath a pipe comprising a superstructure, two pincer 
guide arms, said pincer guide arms pivotally connected to 
opposite ends of the superstructure, means connected to 
the superstructure and the pincer arms for moving the 
pincer arms toward and away from each other, a rotary 
trench cutter connected to each of the pincer arms, a 
trench widening cutter connected to each of said pincer 
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arms, motor means operatively connected to and driv. 
ing said cutters, at least one support roller attached to 
each pincer arm thereby rollingly supporting said trench 
er on the pipe, said support rollers having a concave ex 
ternal Surface thereby gripping and securing the trencher 
to the pipe when the pincer arms are closed on the pipe, 
Suction means adjacent said trench cutters for removing 
the cuttings of said trench cutters, and means for mov 
ing said trencher along said pipe. 

10. The trencher of claim 9 including high pressure 
jet means disposed adjacent said trench cutters for cutting 
and cleaning the trench. 

11. The trencher of claim, 9 including buoyancy mem 
bers attached to the trencher thereby stabilizing and sup 
porting said trencher. 

12. The invention of claim 10 including buoyancy 
means attached to said trencher to stabilize and support 
the trencher. 

13. A submarine pipe line trencher for excavating a 
trench beneath a pipe line comprising a generally-hori 
Zontal Superstructure, two pincer arms, one end of each 
of said pincer arms pivotally connected to opposite sides 
of the Superstructure, a hydraulic piston and cylinder as 
sembly pivotally connected between the superstructure 
and each pincer arm arranged to pivot the pincer arms, 
said pincer arms adapted and constructed so as to en 
close said pipe when the trencher is placed around the pipe 
and the pincer arms are closed, a rotary trench cutter 
connected adjacent the free end of each pincer arm, 
motor means attached to said cutters, a cutting collector 
housing behind each of the trench cutters arranged to 
receive cuttings from the cutters, a suction line connected 
to each cutting housing thereby removing the cuttings 
from the housing and the trench, guide support rollers 
attached to the superstructure and to the pincer arms 
rollingly supporting the trencher as it is moved along the 
pipe, buoyancy members attached to the trencher there 
by stabilizing and supporting said trencher, and towing 
means attached to the trencher for moving the trencher 
along the pipe. 

14. The trencher of claim 13 including a rotary trench 
widening cutter connected to each pincer arm, and in 
cluding means to rotate said widening cutters. 

15. The trencher of claim 14 including high pressure 
jet means disposed adjacent the rotary trench cutters 
providing cutting and cleaning action of the trench and 
rotary cutters. 

16. A submarine pipe line trencher for excavating a 
trench beneath a pipe line, comprising a horizontal 
Superstructure, two guide arms, one each pivotally con 
nected adjacent each end of the superstructure, a hy 
draulic piston and cylinder assembly pivotally connected 
between the superstructure and each guide arm and con 
Structed and arranged to move the guide arms toward 
and retract them from each other, a rotatable trench 
cutter connected on each side of each guide arm near 
the ends thereof, a rotatable trench widening cutter con 
nected on each side of each guide arm, a hydraulic motor 
disposed on each guide arm, drive means connecting the 
motor to the cutters, a cutting collector housing disposed 
in each guide arm arranged to receive cuttings from the 
trench, guide support rollers attached to the upper super 
structure and adjacent the free end of each guide arm 
thereby rollingly securing the trencher to the pipe when 
the guide arms are closed about the pipe, jet nozzles dis 
posed adjacent each trench cutter for cutting and clean 
ing the trench, a buoyancy member attached to the 
Superstructure stabilizing and supporting the trencher; a 
surface vessel, power and control means on said vessel 
for operating the trencher, flexible control and power 
hoses connected between the power and control means 
and the trencher for providing power to the hydraulic 
piston and cylinder assemblies and to said motor, and 
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towing means attached to the trencher to move the 
trencher along the pipe. 
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